Single-crystal X-ray study T = 150 K Mean (C-C) = 0.008 Å Disorder in main residue R factor = 0.057 wR factor = 0.135 Data-to-parameter ratio = 16.5
The asymmetric unit of the title compound, [Mn 3 (C 5 
Comment
Oxo-centered triangular Mn complexes, Mn 3 ( 3 -O), have been considered as effective models for studying M-M interactions in mixed-metal clusters, and electron delocalization in mixed-valence clusters. A wide variety of mixed-metal combinations and mixed-valency combinations have been reported (Cannon & White, 1988; Jayasooriya et al., 1989; Wu et al., 1998) . In the Mn 3 ( 3 -O) systems, the geometry of the central core remains relatively constant throughout the series and is often close to having threefold symmetry with a planar M 3 O unit (Wu et al., 1998) .
In (I), the three Mn atoms form a regular triangular geometry and are linked by a central 3 -O atom (Fig. 1) . The asymmetric unit consists of two independent and similar molecules (A and B), [Mn Table 1 ). The Mn 3 triangle is isosceles and clearly indicates that one Mn atom differs from the other two. This is most logically interpreted in terms of identifying Mn3A and Mn3B as having different oxidation states from the other Mn atoms. This asymmetry is most noticeable in the Mn 3 O central core, with longer Mn3A-O1 and Mn3B-O16 distances.
The planes of the coordinated pyridines are almost orthogonal to the central Mn 3 O core. The Mn-N bond lengths in A and B are quite similar and in the range 2.081 (3) to 2.094 (4) Å : these bond lengths agree with Mn III -N for related Mn 3 ( 3 -O) complexes [2.061 (10)-2.280 (7) Å ; Baikie et al., 1978; Baikie et al., 1980; Vincent et al., 1987; Wu et al., 1998 ]. Other selected bond lengths and angles agree well with the literature values (see previous references).
In both molecules, the Mn III atoms show a typical JahnTeller distortion, with two longer and two shorter Mn-O bonds. The long pair form a long axis in a pseudo-octahedral coordination (Wu et al., 1998) . The crystal structure is stabilized by intermolecular O-HÁ Á ÁO hydrogen bonds involving the H atoms of terminal pivalic acid groups and O atoms of the pivalate groups (Table 2) .
Experimental
A mixture of molten pivalic acid (60 ml), pyridine (40 ml) and water (20 ml) was added to a mixture of ground MnCl 2 Á4H 2 O (8.8 g, 44 mmol) and finely ground KMnO 4 (0.81 g, 5.2 mmol) in a 250 ml conical flask. The mixture was heated at 323-333 K with stirring and then the mixture was left to cool and filtered. Two layers in the flask were separated and after several days black crystals from the organic layer were collected, washed thoroughly with water and dried in air.
Crystal data [Mn 3 (C 5 Table 2 Hydrogen-bond geometry (Å , ). Ten tert-butyl groups are disordered, giving unrealistically anisotropic displacement parameters and bond lengths. The refinement was performed with soft restraints for the split C atom sites, leading to metal-organic papers The molecular structure and atomic labelling scheme of molecule A in (I). Displacement ellipsoids are drawn at the 20% probability level. The tertbutyl methyl groups and H atoms, except for those of the pivalic acid ligands, have been omitted for clarity and open dashed lines indicate hydrogen bonds. 
